The BMO norm of / is equivalent to
Introduction
Let / be a locally integrable function on R n . For any sphere S in R It follows from the John-Nirenberg Theorem that for each fixed l < p < o o , ||/||* is equivalent to P see [3] . Let be the Poisson kernel and let u(x, t) -(f * P t ){x). It is also well known that the above ||/||( p ,») is equivalent to
where i ? "
In this note we will extend the equivalence (1.2) to a larger class of kernels. Let h be a nonnegative radial function on R n (that is, h(x) = h(y) if |z| = \y\),
and the least decreasing radial majorant of h by
The notation ~ will denote the equivalence of the norms, and <9Q will denote the family of spheres centered at 0. 
Note that Theorem 1.1 localizes (1.2) at x -0. T h e special case where n = 1 and h equals the Poisson kernel l/(?r(x 2 + 1)) is used in [2] [4] where the theorems were proved in connection with the Wiener's Tauberian Theorem for limit supremum.
We remark that unlike the BMO case, the expressions in Theorem 1.1 are not equivalent for different values of p.
The proofs of Theorem 1.1 and the remark are given in Section 2.
The proofs
Let E = {x G R": |x| = 1} denote the surface of the unit sphere of R n , |E| its surface area, a the elements of E, and da the elements of the surface area of E. Also S r will denote the sphere in S% with radius r. 
<t>(r)h(r) = a, and
(ii) {r n (j>{r))' exists a.e. and $h{r)(r n <j>(r))'dr < oo.
Then there exists a constant C (depending only on <f> and h) such that I F(x, T)h(x) dx < C, for all T > 0,
for any measurable F: R n x i?
Pt| Js, [4] PROOF. T h e technique is t o use integration by parts. For a > 0, let S a and for T > 0, let
\E\)<l>(r)dh(r)

Jo
(by (2.1) and since h is decreasing)
Letting a -> oo, t h e result follows from (ii). 
Let
we have
± I F(x,T) dx<(l S a
Let 0(a) = 2^(1 + V p (a)). Then
The assumption that J^° r n 1 (In r) p h(r) dr < oo implies that / (a n 0(a))'ft(a) da < oo. [6] Hence by Lemma 2.1,
for some C > 0. Inequality (2.2) now follows from below which tends to oo as h -> oo.
